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反射率の法則

角度の振る舞い：SNELL法則
反射率（強度）：FRESNEL法則

臨界角度
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図1. ＳＰＲシステムの中心の基本的な図面 金でメッキされたグ

ラスにプラズモン共鳴が何度も起こります 。
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R. Micheletto, K. Hamamoto, 
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“Index of Refraction sensors: 
virtually unlimited sensing 
power at critical angle”, 
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The goal of this research is to 
realize a super-high sensitivity 

“remote shadow sensor” (RSS) for 
the future KAGRA seismic waves 

detector.

This sensor will monitor optically 
the position one of the rod that 

holds the main mirrors of the 
KAGRA system. 

RSS will be able to detect fraction of 
nanometer displacements of the 

rods. It an auxiliary sensor very 
important to consolidate the data 

collection acquired in KAGRA.

RSS values can be feed to other on-line detectors  for 
real-time analysis, error reduction and improved sensitivity. 
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The shadowmeters, two for each test mass, will be located on the roof of the 
experimental halls, rigidly anchored to the ceiling rock, and will measure the 
longitudinal and transversal positioning of the suspension wire descending 
from the higher tunnel, with precision better than 10nm. 

Design goals:

Geophysical 
interesting signals

Complement other
KAGRA sensors

The LVDT of the inverted pendulum are sensitive to both the horizontal 
motion and tilt induced by the micro-seismic peak or other seismic 
activity. The shadowmeter and LVDT differential signal is sensitive only 
to the ti lt  of the rock, while the LVDT and shadowmeter common signal 
is sensitive to the horizontal motion of the rock



  

Design issues:

What light source ? 

λ
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Design issues:

What detection geometry ? 

Sensitivity

Noise

Passive amplification
(Multiple reflections)

Fancy 
structures



  

Design issues:

What detector ? 
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Optimization issues:

- laser stability

- optimal lambda

- radiation pressure

- detector noise

- thermal coupling

- minimal displacement

- data compatibility  
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